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Diabetes Mellitus (DM) has developed as a major public 
health problem worldwide; according to the World 
Health Organization (WHO), there are around 347 
million people with DM globally, and its exponential 
growth. It is estimated that DM will be the seventh 
leading cause of death in the world in 20301. According to 
the Ministry of Health of the Republic of Indonesia2, 
Indonesia is estimated to ranked 4th as the country with 
the most diabetes mellitus, with an estimated 21.3 million 
sufferers in 2030. It is an estimation there are still many 
(around 50%) people with DM who have not been 
diagnosed in Indonesia. Also, only two-thirds of those 
diagnosed undergo treatment, both non-
pharmacological and pharmacological3. 
Increasing the prevalence of DM in Indonesia must be 
prevented, so finding effective ways to identify 
individuals at risk of DM and preventing DM is a 
significant public health priority. Finnish Diabetes Risk 
Score (FINDRISC) is a simple and non-invasive screening 
tool to identify individuals at risk of Type 2 Diabetes 
Mellitus (T2DM)4. The diagnosis of T2DM can be based 
on the measurement of Fasting Plasma Glucose (FPG), 
but this method is invasive, time-consuming, and 
expensive. Besides, FPG has not been able to identify 
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Diabetes mellitus (DM) has developed as a major public health 
problem in the world. It is estimated that around 50% of diabetics have 
not been diagnosed in Indonesia, and only two-thirds of those 
diagnosed are undergoing treatment. This condition must be 
prevented. The purpose of this study was to determine the validity 
and reliability of the Indonesian version of the Finnish Diabetes Risk 
Score (FINDRISC) as an instrument for predicting type 2 diabetes 
mellitus (T2DM). This study was an observational study with a cross-
sectional design on 60 research subjects who were indigenous people 
of Yogyakarta who live in Yogyakarta, which can be proven by 
Identity Cards by the inclusion and exclusion criteria. Validity was 
tested by the validity of criteria by type while using the area under the 
receiver-operating curve (ROC-AUC). In contrast, reliability was 
tested by internal consistency using Cronbach's alpha. The results 
showed that as many as 14 people or 23.33% experienced uncontrolled 
fasting blood sugar and 15 people had a risk score of FINDRISC more 
than 10. Based on the ROC AUC analysis, the value of 0.935 (95% CI 
0.865 1.00) with a cut-off point of 10 with the value of Sn = 85%, Sp = 
95%, PPV = 85%, NPV = 95%, +LR = 5.66, and -LR = 0.15. Based on the 
reliability test, the Cronbach's alpha value of 0.727 was obtained. The 
FINDRISC questionnaire is categorized as valid and reliable so that it 
can be a screening tool for understanding. 
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individuals at high risk of T2DM when the condition is 
normoglycemic. FINDRISC is a simple and non-invasive 
screening tool5.  
Finnish Diabetes Risk Score is a Diabetes Mellitus risk 
assessment tool originating from Europe. Existing 
diabetes mellitus risk assessment tools from Europe or 
America cannot be adopted in Asian countries without 
prior validation. An instrument's performance should be 
evaluated and validated in a local setting6. 
In this study, the Indonesian version of FINDRISC was 
used. This aims to find the validity and reliability of the 
screening tool that can be managed independently being 
adapted to the local language. This study is expected to 
contribute to obtaining a valid Indonesian version of the 
FINDRISC questionnaire so it can be a reference for 
detecting T2DM through risk scoring in healthy patients, 
and the increased DM cases in Indonesia can be 
prevented.  
Research on the Indonesian version of the FINDRISC 
questionnaire's validity and reliability has never been 
carried out in previous research in Indonesia. Moreover, 
the difference between this study and previous studies in 
another country is seen from patient characteristics. In 
this study, research was carried out in the Special Region 
of Yogyakarta (Daerah Istimewa Yogyakarta; DIY) area 
with respondents who are native to the region who live 
in the DIY area and can be proven by the ownership of a 
local Identity Card (Kartu Tanda Penduduk). 
The efficacy of FINDRISC has been demonstrated in 
research of Tankova et al.7 in European populations. The 
FINDRISC has been used successfully as an instrument 
for screening risk and detecting T2DM in individuals 
who have not been diagnosed in the community. There 
is a positive relationship between the prevalence of 
prediabetes with the odds ratio (OR) = 1.15) and diabetes 
with OR = 1.48. In addition, based on the validity test, it 
was found that the ROC-AUC value for detecting 
undiagnosed T2DM was 0.75 for the total population, 
0.74 for men, and 0.78 for women (p = 0.04)8. 
The FINDRISC questionnaire has been validated in 
Europe with the subject of Early Middle-Aged Adults 
using the cohort method to detect undiagnosed T2DM. 
The results showed that the ROC-AUC for undiagnosed 
T2DM was 0.824 with an optimal cut-off ≥14 (sensitivity 
= 68%, specificity = 81.7%). The research states that 
FINDRISC can be applied for screening, especially 
undiagnosed T2DM and dysglycemia among vulnerable 
groups in Europe9.  
Based on other references, conducted a validity test of the 
FINDRISC questionnaire on Slovenian Working 
Population in Europe using the cross-sectional method to 
screening subjects with undiagnosed T2DM. The results 
showed that the validation of the FINDRISC 
questionnaire for screening undiagnosed T2DM in a 
working population in the Slovenian region stated results 
for men with a cut-off point ≥7 (sensitivity 100% and 0.78 
AUC) and women with a cut-off point ≥13 (sensitivity 
60.0 % and 0.78 AUC)10. The two references to previous 
studies were carried out in European regions. The 
FINDRISC questionnaire needs to be validated 
beforehand to be used in the Asian region6. Therefore, 
this study aims to determine the validity and reliability of 
the Indonesian version of FINDRISC in Yogyakarta. 
FINDRISC score assessment is based on clinical 
characteristics such as age, body mass index (BMI), waist 
circumference, physical activity, consumption of 
vegetables and fruits, antihypertensive drugs, and 
history of high blood sugar levels11. 
 
MATERIALS AND METHODS 
Research design and sampling method 
This study was an observational study with a cross-
sectional design that observed the FINDRISC score with 
fasting blood sugar levels observed at the same time to 
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test the validity and reliability of the Indonesian version 
of FINDRISC on healthy respondents in Yogyakarta. The 
sampling technique used the convenience sample 
method by choosing healthy respondents willing to 
become research respondents according to the inclusion 
and exclusion criteria. The Indonesian version of 
FINDRISC was obtained from Mr. M. Rifqi Rokhman 
(unpublished work). The questionnaires were obtained 
using the forward-backward translation method from 
the original version of FINDRISC.  
The specified inclusion criteria were participants aged 
≥18 years and had been fasting for at least eight hours and 
were native to Yogyakarta. The exclusion criteria in the 
study were participants who were using drugs that could 
affect blood glucose levels (i.e., thiazides, beta-blockers, 
and steroids), participants with diseases or clinical 
conditions that affected blood glucose levels (i.e., 
anorexia nervosa, hepatitis, and pancreatic tumor) and 
pregnant women. 
Number of samples and data collections 
According to the inclusion and exclusion criteria, the 
study population was the native DIY population who 
live in DIY, which can be proven with an Identity Card. 
Data collection was conducted in the Universitas Ahmad 
Dahlan environment involving the academic 
community of UAD. The research was conducted in 
May-June 2019, which coincides with the Ramadhan. Data 
collection was carried out every 13.00 hours after the 
respondent had fasted for eight hours. The sample size in 
this study for a single proportion with a 95% confidence 
interval was 60. 
The participants' process of collecting data would be 
explained about the procedures and research 
information—participants who were willing to fill 
informed consent. Furthermore, participants fill in 
sociodemographic data and measure BMI. The BMI 
measurement was done by measuring the participant's 
weight and height. After that, the participant's waist 
circumference was measured by positioning the 
measuring device in the participants' navel area. 
Participants would be measured by fasting blood sugar 
and T2DM risk assessment using the Indonesian version 
of the FINDRISC questionnaire. 
The FINDRISC assessment was conducted by 
interviewing according to question items on the 
participant's information sheet. The univariable analysis 
used descriptive statistical analysis to describe 
demographics, patient characteristics (gender, age, 
education, BMI, abdominal circumference, physical 
activity 30 minutes/day, daily consumption of 
vegetables or fruit, history of routine antihypertensive 
drug consumption for one month, previous history of 
high blood sugar levels, family history of Diabetes 
Mellitus, fasting blood glucose status as well as the 
relationship between the FINDRISC score and risk 
factors). Numeric variables would be provided in mean 
values ± SD, and categorical variables would be provided 
in presentations. 
The validity test was carried out by using the ROC 
analysis, with AUC being used as the validity parameter. 
The diagnostic test was performed with a 2 x 2 tabulation 
to determine sensitivity and specificity values, positive 
predictive value (PPV), negative predictive value (NPV), 
likelihood ratio positive (LR+), and likelihood ratio 
negative (LR-). Interpretation of AUC values was 
classified as valid if the scores obtained were more than 
0.7012, while the reliability test was performed with 
internal consistency, which was assessed using 
Cronbach's alpha. Cronbach's alpha scores were 
categorized as reliable if the scores obtained were more 
than 0.713. 
Ethics approval 
This research had received ethical approval from the 
research ethics committee of the School of Dentistry, 
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Universitas Gadjah Mada in Yogyakarta with ethics 
clearance certificate number No. 0095/KKEP/FKG-
UGM/EC/2019. 
 
RESULTS AND DISCUSSION 
The study obtained 60 test respondents who suitable for 
the inclusion and exclusion criteria. The research results 
were then carried out with descriptive statistics and 
statistical analysis to determine the questionnaire's 
validity and reliability. Table I presents a descriptive 
analysis of respondents with nominal data, and 
characteristics are presented with means and deviation. 
In contrast, Table II shows a descriptive analysis of 
respondents with categorical data characteristics. 
Based on descriptive statistical analysis, there are as 
many as 14 respondents who experienced uncontrolled 
fasting blood sugar. These respondents were not 
previously diagnosed with T2DM. According to 
International Diabetes Federation14, it was estimated that 
globally as many as 212.4 million people or half (50%) of 
all people who suffer from T2DM aged 20-79 years did 
not know that they had T2DM. 
Based on data, 14 respondents have a FINDRISC more 
than 10 at risk-score. According to Saaristo et al.15, further 
laboratory testing was used to detect prediabetes was 
carried out on respondents with a FINDRISC risk score 
of 10, and to detect undiagnosed T2DM was carried out 
at respondents with a FINDRISC risk score of 12. In 
contrast, those with a FINDRISC risk score of 14 were 
considered candidates for further testing for possible 
glucose abnormalities.  
Based on the descriptive statistical analysis, the male 
respondents were 28 respondents, while the female 
respondents were 32. Two respondents had uncontrolled 
blood glucose status in male respondents, and in female 
respondents, 12 respondents had uncontrolled blood 
glucose status. This was relevant to Trisnawati and 
Setyorogo16, which shows the prevalence of T2DM in 
women was higher than men because the women 
physically could increase BMI. Women also had monthly 
cycle syndrome (premenstrual syndrome) and post-
menopause to make the distribution accumulated due to 
hormonal processes. However, according to American 
Diabetes Association17, gender was not a risk factor for 
T2DM. In the International literature, it was not 
mentioned that gender was one of the triggers of T2DM. 
Diabetes mellitus was influenced by genetic factors, 
obesity, environmental factors, and pregnancy. 
Based on data, the respondents' average age was 44.52 
years with a standard deviation of 12.6. There were 30 
respondents aged <45 years and 30 respondents aged ≥45 
years. In respondents aged <45, three respondents had 
uncontrolled blood glucose status, while in the research 
subject group ≥45 years 11 respondents had uncontrolled 
blood glucose status. According to Song et al.18, the risk in 
the group of respondents aged ≥45 tends to be higher 
than those aged <45. This was because the risk of T2DM 
was higher in aging conditions. Aging could cause a shift 
in oxidative redox by weakening the mitochondria's 
metabolism, resulting in reduced mitochondrial 
function. Mitochondria contribute to decreased glucose 
uptake, so decreased mitochondrial function could lead 
to resistance. This was relevant to research by Soelistijo et 
al.3, which stated that the risk for someone suffering from 
glucose intolerance increases with age. At the age of 45 
years, routine checks should had been performed. At 
present, people with T2DM reach 90-95% of the total 
population of people with T2DM generally aged over 45 
years. 
At the research, the respondents' education level was 
divided into high and low education. The separation of 
the two categories was based on the length of education; 
if the length of education was less than or equal to 12 
years, it was stated in the low educated category. 
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Respondents who had higher education were 27, while 
those with low education were 33. In high education 
research respondents, eight respondents had 
uncontrolled blood glucose status, and in low education 
research respondents, six respondents had uncontrolled 
blood glucose status. Based on research data, level 
education did not affect the incidence of T2DM. This was 
in accordance with Ekpenyong et al.19, which reported 
that the incidence of T2DM was due to other 
confounding effects such as adiposity index, lifestyle, and 
genetic predisposition.  
Based on risk score data, in high education research 
respondents, five respondents had high score risk (≥10), 
and in low education research respondents, nine 
respondents had high score risk. This was in line with 
Steele et al.20, which reported a relationship between the 
incidences of T2DM with low-educated individuals that 
were found to be a greater risk for developing T2DM 
compared to individuals with high education. There 
were variables considered to explain the proportion of 
education relationship with the occurrence of T2DM. 
Based on research, the average BMI of the respondents 
was 24.91±4.40. In this study, 25 respondents were 
overweight, with a BMI of ≥25. Of 25 respondents with a 
BMI of ≥25, nine respondents had uncontrolled blood 
glucose status. According to Trisnawati and Setyorogo16, 
the BMI, together with other variables, had a significant 
relationship with T2DM. The group with the greatest risk 
of T2DM was the obese group, with a probability of 7.14 
times greater than the normal BMI group. 
Obesity causes increased secretion of non-esterified fatty 
acids (NEFAs) in plasma, which could trigger insulin 
resistance. This causes a decrease in glucose transport 
into muscle cells, increases fat breakdown, and then leads 
the liver to increase glucose production. Apart from that, 
insulin sensitivity was also influenced by other factors: 
the distribution of body fat. Individuals who were obese 
have a greater fat distribution in their abdomen than any 
other part of the body. Abdominal fat was considered 
more lipolytic than subcutaneous fat, nor does it readily 
respond to insulin's antilipolytic action.21. 
In addition to BMI, waist circumference was also one 
factor that influences T2DM incidence. Assessment with 
BMI did not depend on age and gender. However, BMI 
cannot be used for pregnant women and muscular 
people such as athletes. Waist circumference was the best 
predictor for the risk of degenerative diseases22. Based on 
the study, the average waist circumference of all 
respondents was 89.31 ± 10.32 cm. In the FINDRISC 
questionnaire, the risk assessment of respondents' waist 
circumference was divided into three categories. Based 
on research by Septyaningrum and Santi23, after 
analyzing the Pearson correlation coefficient to assess the 
relationship between waist circumference and blood 
glucose levels, it was found that both had the highest 
Pearson correlation coefficient of 0.424, higher than the 
correlation coefficient between the BMI index and waist 
circumference ratio. 
Based on the respondents' physical activity, 46 
respondents did physical activity 30 minutes/day, and 
14 respondents did not. In 14 respondents who did not 
have physical activity 30 minutes/day, three 
respondents had uncontrolled blood glucose. This was 
supported by Trisnawati and Setyorogo16, which shows 
a significant relationship between physical activity and 
the incidence of T2DM. Respondents with strenuous 
physical activity had a lower risk of suffering from T2DM 
compared with people with mild daily physical activity 
(OR 0.239) (95% CI 0.071 0.802). 
Physical activity was directly related to fasting blood 
glucose levels in people with T2DM, in which high 
intensity of the physical activity would affect the speed of 
blood glucose recovery in muscles. During physical 
activity, muscles use stored glucose, so the stored glucose 
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was reduced. To fill the deficiency in muscles, the body 
would take glucose in the blood. Therefore, endogenous 
glucose would be increased to maintain a balance of 
blood glucose levels24. 
In terms of vegetable or fruit consumption, 52 
respondents routinely ate vegetables and fruit, and eight 
respondents did not. In eight respondents who did not 
routinely consume vegetables and fruit, seven 
respondents had uncontrolled blood glucose. According 
to Li et al.25, a higher intake of fruit or green leafy 
vegetables was significantly associated with reducing the 
risk of T2DM. Based on Bazzano et al.26, fruits, vegetables, 
and cereals were the primary fiber source. Dietary fiber 
had been shown to delay the absorption of carbohydrates 
after meals and reduce insulinemic responses to 
carbohydrates. Fiber also increases satiety, reduces 
hunger, and reduces energy intake to contribute to 
weight control and avoid obesity. 
Table I. Characteristics research respondents in nominal 
Respondent characteristics Average ± SD 
Age 44.52 ± 12.6 
BMI 24.915 ± 4.3994 
Waist circumference 89.317 ± 10.323 
Fasting blood glucose 103.43 ± 30.524 
 
Based on the history of antihypertensive drugs' routine 
consumption for one month, 11 respondents had a 
history of consuming routine antihypertensive drugs for 
one month, and seven respondents had uncontrolled 
blood glucose status. Based on Taylor et al.27, research, the 
use of diuretics such as thiazides and β-blockers was 
independently associated with a higher risk of T2DM. 
According to Weycker et al.28, the antihypertensive 
calcium channel blocker (CCB) and angiotensin II 
receptor blocker (ARB) groups had a higher risk of 
developing T2DM. The study explained that when 
comparing the antihypertensive risk of the CCB and ARB 
groups to the incidence of T2DM, patients who started 
treatment with valsartan were less likely to develop 
T2DM than patients who started treatment with 
amlodipine. 


























2 (7.13) 26 
(92.87) 









<45 18 (30) 0 (0) 18 (100) 0 (0) 18 
(100) 






















a. Body Mass Index 
≥25 25 
(41.6) 
9 (36) 16 (64) 5 (20) 20 (80) 
<25 35 
(59.3) 






b. Waist circumference 
94 cm (male)/ 
80 cm (female) 
21 (35) 1 (4.76) 20 
(95.23) 






















c. Physical activity 30 minutes/day 














d. Vegetable or fruit daily consumption 
Yes 52 
(86.6) 








7 (87.5) 1 (12.5) 8 (100) 0 (0) 
e. Routine one-month antihypertensive drug consumption history 
Yes 11 
(18.3) 












f. History of high blood sugar levels 
Yes 8 
(13.33) 
7 (87.5) 1 (12.5) 8 (100) 0 (0) 
No 52 
(86.66) 






g. Family history with diabetes mellitus 
Yes 9 (15) 7 (77.78) 2 (22.22) 9 (100) 0 (0) 
No 51 (85) 7 (16.98) 44 
(83.02) 
5 (8.33) 46 
(91.67) 
Note: the numbers in parentheses represent the percentage 
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Based on the respondents with a history of previous high 
blood sugar levels, eight respondents had a history of 
previous high blood sugar levels, and of these eight 
people, seven respondents had uncontrolled blood 
glucose status. Respondents who had experienced high 
blood sugar tend to experience uncontrolled blood sugar. 
This was following the research of Gayatri29, which states 
a relationship between fasting blood sugar levels and 
T2DM, and the risk of respondents who had high fasting 
blood sugar levels compared to low fasting blood sugar 
to experience T2DM is 1.167 times. 
Based on the respondents' assessment with a family 
history of T2DM, nine respondents had a family history 
of T2DM. Of the nine respondents with a family history 
of T2DM, seven respondents had uncontrolled blood 
glucose status. In the study from Isnaini and Ratnasari30, 
it was found that people who had a family history of 
T2DM were 10,938 times more likely to suffer from 
T2DM than people who did not have a family history of 
T2DM. In the study of Geetha et al.31, there was an 
increased risk if the family with a history of T2DM was 
the mother, compared if the family with a history of 
T2DM was the father. People with a family history of 
T2DM were more prone to early attacks of T2DM and 
developing complications. 
Statistical analysis validity and reliability 
T The validity test was carried out using the current 
validity type. The type of current validity (concurrent 
validity) refers to the conformity of the measurement 
results between the measuring instrument being tested 
and the ideal measuring instrument (gold standard) at 
the same time. They evaluated the validity of the 
questionnaire with ROC curve analysis, FINDRISC's 
performance in predicting diabetes in a cross-sectional 
setting in the outstanding category with an AUC value of 
0.935 (95% CI 0.865 1.00), and a cut-off point of 10. Cut-off 
points were used to determine the score value of how 
someone was said to be sick or diseased. Respondents 
with a score of <10 are categorized as normal risk, while 
respondents with a score of  10 were categorized as 
prediabetes. 
As shown in Figure 1, sensitivity was plotted on the y-
axis in the ROC curve, and false-positive values (1 
specificity) were plotted on the x-axis. The better an 
instrument, the steeper the ROC curve's top and the 
higher the area under the curve (AUC). The optimal cut-
points assessment on curves was seen based on the 
curve's peak points formed by the cut-off sensitivity and 
1 specificity7. This was following the study from Bernabe-
Ortiz et al.32, which found an AUC ROC value of 0.69 
(95% CI: 0.64 0.74). The value was higher than the 
accuracy diagnostic LA FINDRISC was 0.68 (95% CI: 0.63 
0.74), and Peruvian Risk was 0.64 (95% CI: 0.58 0.70). 
However, there was no significant difference in the 
diagnostic accuracy of the risk scores mentioned above (p 
= 0.15). 
 
Figure 1. ROC curve FINDRISC score in identifying diabetes 
mellitus 
 
In addition to determining the quality of the Indonesian 
version of the FINDRISC questionnaire as a tool for 
identifying patients with uncontrolled blood glucose 
levels, diagnostic test assessments were carried out by 
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assessing sensitivity, specificity, positive predictive value 
(PPV), negative predictive value (NPV), positive 
likelihood ratio (+LR), and the negative likelihood ratio   
(-LR). This value could be obtained from the tabulation of 
the FINDRISC score 2 x 2 and fasting blood glucose 
status, as presented in Table III.  
Table III. Tabulation of 2 x 2 FINDRISC score and fasting 
blood glucose 
FINDRISC Score 
Fasting Blood Glucose 
Total 
≥126 <126 
≥10 12 2 14 
<10 2 44 46 
 
The study results obtained a sensitivity value of 85%, 
indicating that the Indonesian version of the FINDRISC 
questionnaire could measure research respondents with 
uncontrolled blood glucose levels with a high-risk level 
of 85%. According to Waspadji33, similar research was 
categorized as good if it had a sensitivity value of ≥70%, 
so this research was categorized as good. 
This study's specificity value was 95%, which indicates 
that the Indonesian version of the FINDRISC 
questionnaire could measure respondents who had 
controlled blood glucose levels with a low-risk level of 
95%. This specificity value indicates that as many as 95 
respondents out of 100 study respondents had controlled 
blood glucose levels and had a low blood sugar risk 
score. Based on Waspadji33, a study was categorized as 
very good if it had a specificity value of ≥90%, so this 
research could be considered very good. 
A PPV of 85% was obtained in this study. This shows that 
the Indonesian version of the FINDRISC questionnaire 
could predict respondents with uncontrolled blood 
glucose levels with a high-risk score of 85%. 
Simultaneously, an NPV value of 95% was obtained, 
which indicates that the Indonesian version of the 
FINDRISC questionnaire could predict study 
respondents with controlled blood glucose levels with a 
low-risk score of 95%. 
From this study, the +LR value obtained was 5.66, 
indicating that respondents had a chance to detect 
diabetes mellitus by 5.66 times higher when measured by 
the FINDRISC Score. According to Akobeng34, similar 
research was categorized as sufficient if it had +LR >2 so 
that in this study, it could be categorized as sufficient. 
This study's -LR value was 0.15, indicating that the 
respondent had a 0.15 times lower chance of detecting 
diabetes mellitus when measured by the FINDRISC 
Score. Based on Akobeng34, a study was categorized as 
very good if it had a value of -LR <0.2, so this research 
could be considered very good. The results of all 
diagnostic parameters can be seen in Table IV. 
Table IV. Diagnostic test parameters 
Diagnostic Test Parameters Value Category 
Sensitivity (Sn) 85% Good 
Specificity (Sp) 95% Very Good 
Positive Predictive Value (PPV) 85% - 
Negative Predictive Value (NPV) 95% - 
Positive Likelihood Ratio (+LR) 5.66 Fair 
Negative Likelihood Ratio (-LR). 0.15 Very Good 
 
The reliability assessment was carried out using 
Cronbach's alpha to measure the reliability of the 
indicators used in the research questionnaire. The 
Cronbach's alpha value of the Indonesian version of the 
FINDRISC questionnaire in this study was 0.727. 
Cronbach's alpha results indicate that the FINDRISC 
research questionnaire's reliability performance in this 
study was in the acceptable category, with AUC values 
in the range of 0.7 to 0.79. 
 
CONCLUSION 
The Indonesian version of the FINDRISC questionnaire 
used in this study could be concluded as valid. The 
Indonesian version of the FINDRISC questionnaire was 
categorized as reliable by providing accurate and 
consistent measurement results from repeated 
measurement. The Indonesian version of the FINDRISC 
questionnaire could be used in populations in the Special 
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Region of Yogyakarta and could detect individuals at 
high risk of diabetes. As suggestions for further research, 
it was necessary to determine the type of exercise and the 
daily frequency that would be determined in the 
assessment, as well as the portions of fruits and 
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